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Climate adaptation activities are currently under way around the Southeast (SE).
Efforts by local, state, and federal agencies include identification of relevant climate
impacts, assessment of significant risks and vulnerabilities, and the creation of partnerships to support planning. In addition to specific projects, adaptive capacity also is
being established through monitoring, research, and outreach. This analysis draws on
multiple efforts to inventory adaptation in the SE. The authors of this chapter identified
few advanced examples of plans and projects that have been implemented. However
because of the number of efforts, diversity of groups involved, the mainstreaming of
efforts, and the differences in how those efforts disseminated, this review may not fully
represent adaptation activity in the SE.
The majority of current efforts are aimed at identification of relevant climate risks
and assessment of risk and vulnerability. Coastal areas, where risks of severe storms
and sea level rise (SLR) are highly salient, are frequently the focus of attention. Efforts
to bring climate change adaptation strategies and methods into mainstream activities
often are done through projects that focus on resilience and sustainability. The adaptation process is complex and must include partnerships for cross-disciplinary coordinated response from many sectors including financial, technical, governance, and social.
In the future, as groups move from risk and vulnerability assessments to strategic
adaptation planning and implementation, the authors anticipate a shift in activities
and information needs that place great emphasis on costs, benefits, and co-benefits of
adaptations. As efforts advance, evaluation of adaptation efforts will become important
in decision making.
This review of climate adaptation programs and activities in the SE begins with an
introduction to broad adaptation research questions and then introduces major stresses
currently confronting regional adaptation needs. Existing stresses likely will increase
the potential negative impacts of future climate changes. This summary picks up from
the 2009 National Assessment report (Karl et al. 2009) that included some discussion
around adaptation efforts in this region and the nation, and provides an overview of
recent adaptation activities and example case studies.

Key Findings
~

Although many climate adaptation efforts are underway throughout the Southeast, it is difficult to document the full extent because of increasing levels of
involvement, the diversity of entities involved, and integration of adaptation
into other planning processes.

~

Adaptation activities cross all scales of planning from nongovernmental organizations (NGOs) to local communities, states, regions, and federal agencies.

~

Many adaptation efforts are being included into other processes. As a result,
adaptation is taking place in the context of resilience and sustainability efforts.

~

To the extent that current adaptation catalogs and databases accurately represent ongoing activities, the present focus of adaptation in the SE is on identifying relevant climate impacts and building partnerships to foster coordinated
responses and sharing of resources. These partnerships foster additional aspects
of adaptive capacity.

Climate Adaptations in the Southeast USA

f

ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ability assessment are mostly focused on sea level rise and severe storm threats
facing coastal areas and communities.

f

¡ȱȱȱȱȱȱȱȱȱȱ
and uncertainty are limited.

f

ȱȱĴȱȱȱȱǰȱęȱȱȬęȱȱȱȱ
guide adaptation planning.

13.1 Definition of Adaptation
ȱȱȱȱęȱȱȱȃȱȱȱȱȱ¢ȱȱȱ
 ȱȱȱȱȱ¡ȱęȱȱȱȱȱěȄȱǻȱŘŖŗŖǼǯ Questions that lead to an understanding of the adaptation
ȱ¢ȱȱǱȱȱȱȱȱǵȱȱ ȱȱ¢ȱǵȱ
 ǰȱ ǰȱȱ ¢ȱȱ¢ȱǵȱ ȱȱȱȱȱȱȱȱȱȱȱȱ Ǳȱ
•

 ȱȱȱȱȱȱȱȱȱȱȱ
ȱȱȱǵȱ

•

 ȱȱȱȱȱ ȱȱȱȱȱĚȱȱǵȱ

•

 ȱȱǰȱǰȱǰȱȱȱěȱȱȱ¢ȱ
ȱǵȱ

•

 ȱȱȱȱȱǵȱ

• ȱȱȱǰȱǰȱȱȱȱȱȱ ȱȱ¢ȱȱ
ǵȱ
ȱȱȱ¢ȱȱȱ ¢ǰȱȱ¢ȱ ȱȱǯȱ
ȱȱȱȃ¢Ȅȱȱȱȱȱȱȱȱȱȱȱ¡ȱȱǯȱȱȱȱȃȄȱȱ
ȱȱȱȱȱȱȱȱȱȱȱȱǯȱ
ȱȱȱȱȱȱ£ȱȱȱȱȱȱȱȱ
developing an understanding of current and future climate changes related to the
¢ȱȱǰȱȱȱȱǰȱȱȱǰȱ
implementing strategies, monitoring outcomes, and re-evaluating those analyses and
ȱǻȱŗřǯŗǼǯȱȱȱ¢ȱȱȱȱȱȱ ȱȱȱȱǯȱȱȱȱȱȱȱ
ęȱȱȱȱȬęȱěȱȱ ǰȱȱȱȱ
ȱ¢ȱȱȱȱȱȱȱȱȱȱȱȱȱǻǯǯǰȱ
ȱŘŖŗŗǰȱȱŘŖŗŖǰȱ  ȱŘŖŗŘǼǯȱ
ȱȱȱȱ¢ȱȱȱȱ¢ǰȱȱȱȱ
ȱȱȱȱȱȱŗřǯŗǯȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱěȱȱȱǰȱ£ȱ
ǰȱȱǯȱȱȱ¢ȱȱȱȱȱ ȱȱȱ¢ȱęȱ
ǯȱ¡ȱȱȱȱȱȱȱȱȱȱȱȱȱǯ
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1. Identify current and
future climate changes
relevant to the system
6. Monitor and

2. Assess the

reeveluate implemented

vulnerabilities and risk

adaptation options

to the system

5. Implement adaptation
options

4. Identify opportunities

3. Develop an adaptation

for co-benefits and

strategy using risk-based

synergies across sectors

prioritization schemes

Figure 13.1 Adaptation planning is envisioned as a cyclical, iterative process incorporating these six
steps (NRC 2010a).

ȱȱȱȱȱȱǰȱȱȱȱȱȱ
ȱ ȱȱȱȱ¡ȱȱǻȱ¡ǰȱȱŘŖŗŖǼǯȱ  ǰȱȱ
ȱȱȱȱȱ¢ȱǰȱȱȱȱȱȱȱǰȱȱȱȱȱ ȱȱȱȱȱȱ¢ȱ
thinner and that of conceptual contributions and insights garnered from related or
ȱȱ ǯȱ
ěȱȱȱȱȱȱȱȱ¢ȱȱȱȱęȱ
ȱȱȱȱȱȱǯȱ ȱȱȱȱȱȱȱ
ȱȱȱ ȱȱȱȱȱȱȱȱȱȱ
ěǯȱ
ȱȱȱȱ¢ȱǰȱȱȱȱȱȱ
ȱȱǰȱȱȱȱ ȱȱȱǰȱ ȱ¢ȱ
ȱȱ ȱȱȱȱȱǯȱ ęȱȱȱ
ȱȱ¢ȱȱȱȱȱȱȱȱȱĴȱ
Ȭȱǯȱ ȱǰȱȱȱȬȱ¢ȱĴȱȱ¢ȱ
ȱȱȱȬęȱ¢ȱȱȱȱȱ
ȱȱȱȱȱ ȱȱȱȱȱ¢ǯȱȱ
several studies have considered potential losses to SLR, there is less consideration of
ȱȱȱȱȱǻȱȱǯȱŘŖŗŗǼǯ
ȱȱȱȱ ȱȱȱȱȱȱȱ
ŗřǯŗǯȱȱȱȱȱȱȱȱȱĚȱȱǰȱĜ¢ǰȱ
ȱȱȱȱȱȱȱȱȱȱ¡ǯȱȱ¡ǰȱȱȱȱ
ȱ¡¢ȱȱȱȱȱ¢ȱȱȱȱȱ ȱȱěȱȱȱȱȱȱȱȱȱȱǻȱŘŖŗŖȱ
ȱŘŖŗŖǼǯȱȱęȱ¢ȱȱ ȱȱȱȱȱȱȱ
ȱȱ¢ȱȱǯȱȱȱǰȱęǰȱǰȱȱ
ȱǰȱȱȱȱ¡ȱȱȱȱȱ ǯȱ
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ȱȱ£ȱȱȱȱȱ ȱȱȱȱ
ȱȱ¡ȱȱȱȱěǰȱȱȱȱǯȱȱȱ¢ȱȱ ȱȱȱ¢ȱ¡ȱ¡ȱ
stresses. In the SE, mainstreaming might include strategies that address population
 ǰȱǰȱȱǰȱǰȱȱǰȱȱǯȱȱȱȱȱȱȱěȱȱȱȱȱȱȱ ȱ
ȱȱȱȱȱǯȱęȱȱȱȱ¡ȱ
ȱȱȱȱȱěǰȱȱȱǰȱȱȱȱȱ
¡ȱȱȱ ȱȱȱȱ£ȱȱǯȱȱ
ǰȱȱȱȱȱȱȱȱȱ¢ȱ¡ȱǯȱȱ ȱȱȱȱȱ ȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱȱȱȱȱěǯ

13.2 Major Stresses on the Southeast
The Southeast is vulnerable to a number of direct and indirect impacts from the current
ȱȱȱ¢ȱȱȱęȱȱȱ¢ȱȱȱ
ǻ ȱȱǯȱŘŖŖşǰȱȱȱȱȱŘȱȱȱǼǯȱȱȱȱ¢ȱ
ȱȱ ȱȱȱȱ¢ǰȱȱȱȱǰȱȱǰȱȱȱȱ¢ǰȱȱȱĚǯȱȱȱ
ȱȱȱȱȱȱȱȱȱ ȱǯ
Population Growth
ȱȱȂȱȱȱȱȱȱȬ ȱȱȱ
ȱȱȱȱȱǻȱŗşŝŜǰȱ ȱŗşŞŖǼǯȱȱȱȱȱ
ȱȱȱȱȱȱ¢ȱǰȱ ȱȱ¢ȱȱȱȱȱȱȱȱȱȱȱȱȱǻ ȱȱǯȱ
ŘŖŖşǰȱȱȱȱŘǼǯȱȱȱȱȱȱȱȱȱȱȱȱ
ȱ ȱȱȱȱǻǯǯǰȱȱȱȱŘŖŖŞǲȱ ȱȱǯȱŘŖŖşǲȱ
ȱȱȱřǼǯȱ
Residential and business development has typically increased populations in coastal
ȱȱȱȱȱǻȱȱȱŘŖŗŗǼǯȱȱȱȱȱȱȱȱěǰȱȱȱȱȱǰȱǰȱĚǰȱȱǰȱȱȱ ȱĴȱǻ ȱȱǯȱŘŖŖşǼǯȱǰȱȱȱȱȱȱ
ȱǰȱȱ¢ȱȱȱȱȱȱȱ¢ȱ
ȱȱ¡ȱȱȱĚȱ¢ȱŘŖŝŖȱǻ ȱȱǯȱŘŖŗŗǼǯȱ ȱȱȱ¢ǰȱ
 ȱȱȱȱȱŗŘȱȱȱȱȱŗşǯȱȱȱǰȱ
ȱȱȱ¢ȱȱĜǯȱȱ¡ǰȱȱ¢ȱȱ¢ȱȱȱǰȱ
ǰȱ ȱȱȱȱşŞƖȱȱȱȱȱȱȱȱȱȱȱ
ȱ¡ȱ ¢ȱȱȱȱȱǻȱȱȱŘŖŗŗǼǯȱ
Research on land use planning along the Atlantic coast indicates that many state and
ȱȱ¡ȱȱȱȱȱ ȱ¢ȱȱǰȱ
ȱȱ¢ȱȱȱȱȱȱȱȱȱȱȱȱ
ȱǻȱŗřǯŗǼǯȱ ȱǰȱȱȱęȱȱȱȱ¢ȱ
¡ȱȱȱǰȱȱȱȱĴȱęȱȱȱȱǯȱ
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Table 13.1 Intensity of Development of Land along Atlantic Coast (USA) Land within 1m
above High Water.
Likelihood of shore protectiona
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱlȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
Percent of dry land, by land use typeb

Area

State

Developed
(%)

Intermediate
(%)

Undeveloped
(%)

Conservation
(%)

Dry land
(km2)

Non-tidal
Wetlands
(km2)

Tidal
Wetlands
(km2)

MA

ŘŜ

29

22

23

110

24

řŘś

RI

řŜ

11

ŚŞ

ś

Ş

1

29

CT

ŞŖ

Ş

ŝ

ś

30

2

ŝŚ

NY

ŝř

ŗŞ

4

Ŝ

ŗŜś

10

149



ŜŜ

ŗś

12

ŝ

Řŝś

ŗŝŘ

şŞŖ

PA

49

21

ŘŜ

4

24

3

Ŝ

DE

Řŝ

ŘŜ

23

24

ŗŘŜ

32

řśŝ

MD

19

ŗŜ

śŜ

9

449

122

ŗŗŗŜ

DC

ŞŘ

ś

14

0

4

0

1



39

22

32

ŝ

řŜś

ŗŚŞ

ŗŘŝŘ

NC

ŘŞ

14

śś

3

ŗřŜŘ

řŖśŖ

ŗŘŝŘ

SC

ŘŞ

21

41

10

341

ŘŝŘ

2229

GA

Řŝ

ŗŜ

23

34

133

349

ŗśŗŗ



Ŝś

10

12

13

ŗŘŞŜ

ŘŗŘś

3213

Total

42

15

33

9

4665

6314

12882

a

ȱ ȱȱ ȱȱȱȱȱȱȱ¢ȱȱȱ¢ȱ¢ȱǰȱȱ ȱǰȱȱ¢ȱȱȱȱ
ȱȱǯȱȱȱȱȱ¢ȱȱȱȱ¢ȱǰȱǰȱȱęǰȱ ȱȱ
ȱȱȱȱȱ¢ȱȱȱ ȱȱȱ¢ȱȱȱǯ
b
ȱȱȱȱ ȱȱȱȱȱȱȱ¢ȱȱ¢ȱȱȱȱ¢ȱȱȱȱ¢ȱǯȱ
Percentages may not add up to 100% due to rounding
ǻȱȱȱȱǯȱŘŖŖşǰȱȱŗǰȱǯȱśǼ

Tourism
ȱȱȱȱȱȱȱȱȱȱěȱ
ǻǯǯǰȱȱŘŖŖŚǰȱ¢ȱȱǯȱŘŖŖśǰȱȱȱȱȱȱŘŖŗŘǼǯȱ ȱ
ȱ ȱȱǰȱȱ¡ǰȱŞƖȱȱȱȱȱȱȱȱȱ¢ǯȱ¢ǰȱȱȱȱȱȱȱȱ ȱȱ
combination of permanent and seasonal populations along the coastline. Such investȱȱ¡ȱȱȱȱȱǰȱȱǰȱȱ ȱȱȱ
ȱȱ¢ǯȱ¡ȱȱȱȱȱȱȱȱȱȱteristics of the most populated coastal areas. The majority of Atlantic coastline areas that
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Box 13.1

Process for Identifying Adaptation Activities in the Southeast
ȱȱȱȱȱȱ¡ȱ
investigation to identify adaptation activities
ȱȱȱȱǯȱȱ ȱ
summary is based on a compilation of adaptation
ȱęȱ¢ȱȱ  ȱȱ
ȱȱǰȱǻ  ȱ
ȱȱŘŖŗŘǼǲȱȱȱȱȱ
ȱȱȱȱȱȦ
ȱȱǻȱȱŘŖŗŘǼǰȱȱȱȱȱ ȱȱǻȱȱ
 ȱ¡ȱŘŖŗŘǼǰȱȱ ȱȱ¡ȱ
ȱȱȱ ¢ȱǻȱ
ȱȱȱȱŘŖŗŘǼǰȱȱ
from researchers contributing to the Southeastern Region Technical Input to the National
Climate Assessment, and additional research
conducted by Regional Integrated Sciences and
Assessments teams in the Southeast. The types of
documents represented included planning docuǰȱȱǰȱ ȱǰȱ
Ȭ ȱǰȱȱȱ
ǻȱȱ Ǽǰȱȱ ȱǯȱȱ
body of information represents the triangulaȱȱěȱȱȱȱȱȱ
mentioned above. The cases presented represent

¢ȱȱȱȱȱ¢ȱȱ
ȱȱȱȱěȱȬȱ
ȱȱȱȱȱȱȱǯȱǰȱȱ
ȱ ȱȱ¢ȱȱȱ
¢ȱ¢ȱȱȱěȱȱ¢ȱ
ȱȱȱ£ǰȱȱȱ¢ȱ
or manufacturing businesses. A second reason
ȱȱȱȱȱȱȱ ȱ
planned rather than autonomous forms of adǯȱ¢ǰȱȱȱȱȱȱ
¢ȱȱ ȱȱȱȱversies is a potential source of under representing
of adaptation activities in the Southeast. Research
by Carolinas Integrated Sciences Assessments
ǻŘŖŗŘȱȱȱȱȱȱȱȱǼȱȱȱ ȱȱȱȱȱȱȱǰȱ
they consciously avoid publicly identifying these
activities as adaptation actions in order to avoid
political controversy around climate change.
ǰȱȱȱȬęǰȱȱȱȱȱȱȱȱ£ǰȱ ȱȱ
ȱǰȱ ȱĜ¢ǰȱȱ¢ȱ
Ĝ¢ǯ

¡ȱȱȱȱȱȱ¢ȱ¢ȱȱȱ¢ȱ
¢ȱȱȱ¢ȱǻȱȱǯȱŘŖŗŗǼǯȱȱȱȱȱture and employment tied to coastal tourism could hinder the ability to adapt rapidly to
ȱȱȱȱȱȱȱȱ¢ȱǻ£ȱȱǯȱŘŖŗŖǼǯȱ
Sea Level Rise and Land Subsidence
ȱȱĴȱȱȱȱȱȱȱȱȱȱȱȱȱ
ȱȱȱ¢ȱȱȱȱȱȱȱǰȱ ǰȱȱ¢ȱȱȱȱȱȱǻȱȱ Ȭ ȱŗşşşǰȱȱȱȱ
ŘŖŖŗǼǯȱ¢ȱȱȱȱȱȱȱ ȱȱȱȱȱȱ
SLR. Additionally, many areas are prone to land subsidence due to the presence of
ȱȱȱ ȱȱȱǯȱ¡ȱ  ȱȱ ȱ
ȱȱȱȱȱȱ¡ȱ¢ȱǯȱ ȱ
ȱȱȱȱȱȱǰȱ ȱȱȱ¢ȱȱȱ
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and future sea level rise. In some cases, subsidence is the primary cause of relative
ȱ ȱȱȱȱȱȱȱǻ¡ȱȱǯȱŘŖŖŜǼǯȱ
¢ȱȱȱȱȱȱ¢ȱȱȱȱȱ¢ǯȱȱȱ
ȱǰȱȱȱ¢ȱ ȱȱȱȱȱ Ȭ¢ȱȱȱ
ǻȱȱǯȱŘŖŗŗǼǯȱ¢ȱȱȱȱȱȱȱȱȱȱ
ȱȱ¢ȱȱȱǰȱ ȱȱȱȱǰȱȱȱȱ
ȱ ǰȱ ȱȱȱěȱȱȱ ȱȱ¢ȱȱȱ
ȱ ȱȱĚ ȱȱȱȱȱȱǻȱȱȱŘŖŗŗǼǯȱ
ȱȱ¢ȱȱȱȱȱȱ¢ȱȱȱȱȱ
ȱȱȱȱȱȱ¢ȱȱȱȱȱȱ¢ȱ¡ȱȱȱȱ ȱ ȱ ȱ ȱ ȱȱȱȱȱ ȱǯȱ
ȱ ȱ¢ȱȱȱȱȱȱȱ
ȱȱȱȱ¢ǯȱȱȱȱǰȱ¢ȱȱȱȱ¢ȱ ȱȱ¢ǰȱěȱȱȱ¢ȱȱ
ǰȱ¢ǰȱ¢ǲȱȱ ȱȱȱȱǰȱǰȱȱȱȱǻ ȱ
ȱǯȱŘŖŗŖǰȱȱȱǯȱŘŖŗŗǰȱȱȱǯȱŘŖŗŗǼǯȱ ȱȱȱȱ¢ȱ
ȱȱȱ¢ȱȱȱȱ¢ȱȱȱȱǻ ȱȱǯȱ
ŘŖŗŖǼǯȱ ¢ȱȱȱ¢ȱȱȱȱȱ¢ȱŘƖȱȱŗŗƖȱ¢ȱŘŗŖŖȱ
ȱȱȱ¢ȱ¢ȱŘŖƖȱǻ ȱȱǯȱŘŖŗŖǼǯȱ ¢ǰȱȱ¢ȱȱ
ȱȱȱȱ¡ȱȱȱǻ ȱȱǯȱŘŖŗŖǼǯ
Drought and Water Supply
Ȭȱȱ¢ȱ ȱȱȱ¢ȱȱ ȱȱ
ȱȱǯȱ¢ȱȱȱȱȱȱȱ ȱȱȱȱ
ȱȱȱ ȱǯȱ¢ȱȱǰȱȱĴǰȱǰȱȱ
ǰȱ ǰȱ¢ȱȱȱȱȱǯȱȱ ȱȱ
ȱȱȱǯȱȱ¡ǰȱȱȱȱȱȱȱȱ
ȱȱȱȱ ȱ¢ȱȱȱ¢ȱȱȱȱȱ
ǻĴǱȦȦ
ǯĚǯȦǼǯ
ȱȱ¡ȱ¢ȱȱȱ¢ȱ ȱěȱȱ¢ȱȱ
ȱǯȱȱȱ ȱȱ ȱ¢ȱǻ  Ǽȱȱȱ
ȱ ȱǰȱȱȱȱȱǰȱȱȱȱȱ
¢ȱ ȱ¢ȱȱȱȱȱǻ  ȱŘŖŗŘǼǯȱȱȱ ȱȱȱȱ
ȱȱȱȱȱȱ ȱ¢ȱȱĜ¢ǯȱ

13.3 Adaptation in the Southeast
ȱěȱȱȱȱȱȱȱȱ¢ȱȱȱ¢ȱȱȱ
ȱȱǰȱ¢ǰȱȱȱȱȱȱȱȱǯȱȱ¢ȱȱȱȱȱȱ¡ȱǯȱȱȱ ȱ
ȱȱěȱȱȱȱȱ¡ȱŗřǯŗǰȱ ȱȱȱȱęȱ
information is an indicative, rather than comprehensive, summary of overall trends in
the Southeast.
ȱ ȱȱȱȱȱȱȱȱȱ¡Ȭȱȱȱȱ
ǻȱŗřǯŗǼȱȱȱ£ȱ ȱȱȱȱȱȱȱěǯȱ
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ȱȱęǰȱȱ¡ȱȱȱȱȱȱȱ ȱȱ ȱȱȱěȱ
ȱȱȱȱǯȱȱȱȱȱȱ¢ȱ¡ȱ
ȱȱȱȱȱȱȱȱȱȱ ȱȱȱȬȱȱȱ¢ȱȱ ǯȱ ȱȱȱȱȱęȱ¢ȱȱȬ ȱ
ȱȱȱȱȱǰȱȱȱȱȱ¡¢ȱȱ
ȱȱ¢ȱȱȱȱǯȱȱěȱȱȱ ¢ȱȱport the development of adaptive capacity in the region by developing educational
ȱȱǻȱŗŚǼǰȱǰȱȱ£ȱǯȱȱ ȱȱ
ȱȱȱȱȱȱ ȱȱȱ¢ȱȱȱȱȱȱ¢ȱ
researchers and practitioners that are applicable to the southeast region. This section
ȱ ȱȱȱȱȱ£ȱȱȱȱȱ ȱ
ȱȱȱȱȱȱȱĴȱȱȱȱǯȱȱ ȱȱ
ȱȱ£ȱȱȱ¡ȱȱȱȱȱ¢ȱȱȱȱ
ěǯ
Step 1: Identify Current and Future Climate Changes Relevant to the System
¢ȱȱȱȱȱȱ£ȱȱȱȱ¢ȱȱȱ
ȱȱ ȱȱȱǰȱȱȱȱ¢ȱȱȱȱ
¢ȱ¢ȱȱȱȱ¢ȱ¢ȱ ¢ǯȱȱ ȱ¢ȱȱȱȱȱ
ȱ£ȱǰȱ ǰȱȱǰȱȱȱȱȱ¢ȱǯȱȱ¡ǰȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱȱǰȱȱ ǰȱȱǰȱȱ
ȱǻȱȱȱȱǰȱŘŖŖŞǰȱŘŖŖŞǰȱŘŖŖŞǼǯȱȱ
sessions held along the Albemarle Sound elicited concerns of residents about climate
ȱȱȱȱȱȱȱ ȱȱ¢ȱȱǻ ȱȱǯȱ
ŘŖŗŖǼǯȱ
ȱȱȱ ȱȱȱȱȱěȱ¢ȱ
ȱȱȱȱȱȱȱǰȱȱȱȱȱ
ȱǰȱȱȱȱȱ ȱ¢ȱȱȱęȱȱȱȱȱǯȱȱȱŚȱȱȱ ȱȱȱȱ
ȱȱ ȱȱȱȱŘŖŖȱȱȱȱǲȱ
ǰȱǰȱȱȱǲȱǲȱȱȱǲȱȱȱ
£ȱǻ Ǽȱȱ¢ȱŘŖŗŖȱǻȱȱŘŖŗŖǼǯȱȱ¡ȱȱ
ȱěȱȱȱȱȱ ȱǯ
ȱȱȱȱǰȱȱȱȱȱȱ ǰȱ¡ȱȱȱ
ȱȱȱǻȱȱȱȱȱŘŖŗŘǼǯȱȱȱȱ¡ȱ ȱȱȱǰȱǰȱ ¢ǰȱȱǰȱȱǰȱȱǰȱ
have been recommended to start adaptation planning as part of their comprehensive
ȱȱȱǻȱȱȱȱȱŘŖŗŘǼǯȱȂȱȱȱ
ȱȱȱȱȱȱǻȱȱȱȱȱŘŖŗŘǼǯ
ȱ¢ȱȱŚŞȱȱȱȱȱ ȱȱȱȱŗŖŖǰŖŖŖȱȱȱ
¡ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱ ȱȱǯȱȱȱȱ
ȱȱǯȱǰȱǲȱǰȱ ǲȱǰȱ ǲȱ ȱǰȱǲȱȱ
Greensboro, NC. Since the time of that study, Greensboro, NC has integrated climate

303

304

CLIMATE OF THE SOUTHEAST UNITED STATES

ȱȱȱ¢ȱȱǻ¢ȱ¢ȱȱŘŖŗŖǼǲȱȱ
ȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
¢ȱȱȱȱȱȱȱǻ¢ȱ¢ȱȱŘŖŗŖǼǯȱ
ȱȱ¢ȱȱȱȱȱȱ ȱȱȱȱ¢ȱǯȱȱ
¡ǰȱȱȱȱȱǰȱȱȱȱȱȱǻȱ
¢ȱȱȱŘŖŗŖǼǯȱ
ȱŘŖŖŞȱ¢ȱȱ¡ȱȱȬȱ ȱȱȱȱ ¢ȱȱ
ȱȱȱȬȱǯȱȱȱȱ¢ȱśƖȱȱȱ
¢ȱȱȱȱ£ȱȱ¢ȱȱȱȱȱȱȱ
less than 1% reported having participated in community discussions, state, or federal
climate change. Since the time of that study, other initiatives, including the Southeast
ȱȱȱȱǻȱȱ Ǽȱȱȱȱȱ
ȱȱȱȱǻȱȱ¢ȱŘŖŗŖǼȱȱȱȱȱ
this area.
Step 2: Assess the Vulnerabilities and Risk to the System
ȱěȱȱ ¢ȱȱȱȱȱ¢ȱȱȱȱ
adaptation processes. Multi-sectoral vulnerability analyses to inform adaptation are un ¢ȱȱȱȱǻȱȱ ǼȱȱȱȱǻȱȱŚǼǯȱ¢ȱ
ěȱĚȱ¡ȱȱȱȱȱȱȱȱĴȱȱȱȱȱȱǻȱȱ ǯȱŘŖŗŖǼǯȱȱȱȱȱȱ
Master Plan to incorporate both planning and action-ready projects that among other
ȱȱȱȱȱȱȱśŖȱ¢ȱȱȱȱǻĴǱȦȦ
ǯǯǯǼǯȱȱȱȱȱȱȱȱ
ȱ ȱȱȱȱȱȱěȱȱȱȱȱȱ
understanding of local SLR scenarios to underpin developing adaptation plans.
ȱěȱȱ ȱ¢ȱȱǰȱȱǰȱȱȬȱ£ǯȱȱ¡ǰȱȂȱ¢ȱǰȱ¢ǰȱȱȂȱ
ȱȱȱȱȱȱȱ ȱȱȱȱȱȱ
 ȱȱęȱȱȱȱȱȱ¢ȱȱȱȱȱ ȱ
ǯȱ¢ȱȱȱȱȱ¢ȱȱȱȱȱȦȱȱ¢ȱȱǻȂȱ¢ȱȱŘŖŗŖǼǯȱȱ¢ȱȱȱȱȱ
illustrates a case-based approach designed to inform a broader vulnerability assessment of military facilities in the SE to be conducted in the future. NASA is assessing
ȱȱȱȱȱȱȱȱęȱȱȱȱǯȱ
ȱȱȱȱěȱ£ȱȱȱȱȱȱǯȱȱ
ȱȱȬȱěȱȱȱ ȱȱȱȱǰȱȱȱȱȱǰȱȱȱȱȱ ȱǰȱ
ȱȱ ¢ȱ ȱȱǻȱȱ ȱŘŖŗŖǰȱȱȱ¢ȱŘŖŗŖǰȱ
¢ȱȱȱȱȱȱȱŘŖŗŖ, North Carolina Department
ȱȱȱȱȱŘŖŗŖǼǯ
ȱȱȱȱȱȱȱȱȱȱȱȱ
Council. ȱȱȱȱȱǰȱǰȱȱȱ Ȭ¢ȱěȱȱ
ŘŖŗŖȱȱŘŖŗŘȱȱ ȱȱȱȱȱ¢£ȱȱȱȱ
ȱȱȱȱȱȱȱȱȱěȱȱȱ
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ȱȱȱęȱȱȱ ȱǻȱȱȱȱ
ȱŘŖŗŗǼǯȱȱȱȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱǻǼǰȱȱ
ȱȱȱŗřŖȱǰȱǰȱǰȱȱȱ¡ǯȱ
It is developing a comprehensive climate change vulnerability assessment and recommended adaptation strategies for Puerto Rico. The project supported the establishment
ȱȱȱȱȱȱȱǻǼȱȱȱŘŖŗŖǯȱȱȱ
ȱ ȱȱ¢ȱȱ¢ȱȱȱȱ¢ȱȱȱ¢ȱȱ
ȱȱȱȱȱǰȱȱȱǰȱȬęȱ£ǰȱȱȱ¢ǯȱ
ȱȱȱȱ ȱ ȱȱ ȱǱ
• ȱȱȱȱȱęȱ ȱȱ¢ȱȱȱȱ
¢ȱȱȱȱȱȱ£ȱȱȱǯ
• ȱ ¢ǰȱ ǰȱ ǰȱ ȱ £ȱ ěȱ ȱ ȱ ȱ
policies that could be implemented in Puerto Rico.
• ȱȱęǰȱǰȱȱȱȱǰȱ
civil society, the media, and the private sector.
• ȱȱȱ Ȭȱȱȱ¢ȱȱȱ£ǰȱȱ
change adaptation, and mitigation.
ȱȱęȱȱȱȱȱȱȱȱ¢ȱ
¢ǯȱȱ ¢ȱȱȱȱȱȱ¢ȱȱȱȱŚŞŖȱ
documents related to climate change and the Caribbean and they have established a
PR-CC-Listserv for announcements and sharing of relevant publications.
ȱȱȱȱȱǯȱȱȱȱȱ
ȱȱȱǻȱȱȱȱǼȱǻĴǱȦȦ
ǯĚǯȦǼȱ ȱȱȱŘŖŖşȱ¢ȱ ǰȱȬǰȱȱǰȱ
ȱȱȱȱȱȱ¡ȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱȱȱ ȱȱȱȱȱȱ
ȱȱȱȱȱȱ¢ȱȱ¢ǯȱȱȱȱȱȱǱȱǻŗǼȱȱȱȱȱȱȱ¢ȱȱȱǲȱǻŘǼȱȱ
ȱȱȱȱȱȱȱǲȱǻřǼȱȱȱȱȱ
ȱȱȱȱȱȱǲȱȱǻŚǼȱȱȱȱȱěȱȱȱȱȱȱȱȱȱȱȱȱ
Change Action Plan, including both mitigation and adaptation strategies.
ȱ ȱȱȱȱ¢ȱȱȱȱȱȱȱȱ
 ȱ¢ȱǻȱȱȱȱĴǼȱȱȱ ȱȱǻ¢ȱȱȱȱȱȱǼǯȱȱȱȱȱȱȱ
for the cooperating counties.
There are numerous successes as a result of the Compact in the areas of governance,
¢ǰȱǰȱȱǰȱȱ ȱȱȱęȱȱȱȱȱ
ȱȱȱǯȱȱȱ ȱȱȱȱȱ ȱ
 ȱȱȱȱȱȃȱȱȄȱ ȱȱȱ¢ȱ
implement special policies for areas that are particularly vulnerable to SLR and coastal
Ěǯȱ
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ȱȱ ȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱȱȱęȱȱȱȱȱ
ŘŖŜŖȱȱ¢ȱ ȱȱȱȱȱǯȱ¢ȱȱȱȱȱ
ȱȱȱȱȱȱȱȱȱȱŘŗŗŖǰȱȱ ȱȱȱȱȱȱȱȱȱȱȱȱ¢ȱ ȱȱȱȱ
of future trends for longer term and large scale investments in the region.
ȱ ȱȱȱȱęȱȱȱȱȱȱȱǱȱ
ĴǱȦȦ
ǯ ǯȦȦȦȦƖŘŖƖŘŖ
ƖŘŖƖŘŖƖŘŖƖŘŖƖŘŖƖŘŖŘŖŗŗƖŘŖƖŘŖ ǯ
ȱěȱ¢ȱȱȱȱǯȱȱȱȱȱǻǼȱ
£ȱȱȱȱȱȱȱȱȱȱȱ
missions, built infrastructure, and natural ecosystems on military lands. The 2010 Quaȱȱ ȱǻȱŘŖŗŖǼȱȱȱȃȱȱǻȱǼȱȱ
complete a comprehensive assessment of all installations to assess the potential impacts
ȱȱȱȱȱȱȱȱȱǯȄȱȱ¢ȱȱȱ
ȱȱȱȱȱȱȱȱęȱȱȱȱȱǯȱȱȱȱȱ¢ȱ ¢ȱȱȱ
ȱȱȱ ȱȱ¢ȱȱȱȱȱtion planning for climate change. Current adaptation research and planning initiatives
for the SE NCA region are administered by the DoD Strategic Environmental Research
ȱȱȱǻǼǯȱȱěȱȱȱȱȱȱǯȱȱȱȱȱȱȱǻŘŖŗŘǼǰȱȱǻŘŖŗŖǼǰȱȱ
ȱ¢ȱǻŘŖŗŘǼǯ
ȱȱȱȱȱȱȱȱǯȱThe National AeroȱȱȱȱǻǼȱȱȱȱȱȱȱȱ
ȱȱ ȱȱȱȱȱȱȱȱȱȱ¢ȱȱȱ
concern in the SE. As a proactive measure, NASA has implemented a Climate Adaptaȱȱȱ ȱǻ Ǽȱ ȱȱȱȱȱȱȱȱ
and vulnerability to climate change, and developing adaptation measures and plans for
ȱȬȱǯȱȱęȱȱȱȱȱȱǱȱȱȱ
ȱǻǼǰȱǲȱ ¢ȱȱȱǻ Ǽǰȱǲȱ¢ȱȱȱǻǼǰȱ
ǲȱȱȱ¢ȱǼǰȱǲȱȱȱȱȱȱǻǼǰȱǯȱ
ȱȱȱǰȱ ǰȱǰȱȱǰȱȱȱȱȱȱǲȱȱȱ
ȱ¢ȱȱȱ ȱȱ¡ǯȱ¢ǰȱȱȱȱȱȱ
ȱȱȱȱǰȱĚȱȱ¢ȱȱȱǻ¢ȱǼǰȱ
ȱȱȱȱȱȱȱǰȱȱǯȱȱȱǰȱ ȱěȱȱ
ȱȱȱȱŘŖŘŖǰȱŘŖśŖǰȱȱŘŖŞŖȯȱȱȱage temperature, average precipitation, SLR, SLR under a rapid ice melt scenario, days
ȱ¡ȱȱȱşŖǚȱȱ¢ȱ ȱȱȱȱȱ
 ȱŚŖǚȱȱřŘǚȱǻ£ ȱȱ ȱŘŖŖşǰȱ£ ȱȱȱŘŖŗŗǼǯ
Given these projections, each Center is developing plans for implementation of adȱȱȱȱȱȱěȱȱȱȱȱȱǰȱ
¢ǰȱȱ ȱȱȱǯȱȱȱȱęȱȱȱȱ
are conducting research under the aegis of CASI that further elucidates the potential
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ȱȱȱȱ ȱȱȱȱȱȱȱȱȱȱ
constructing adaptation strategies.
ȱȱȱȱǻǼǯȱThe Southeast Regional Assessment
ȱǻǼȱȱȱ¢ȱȱȱ¢ȱȱȱȱȱȱȱ ȱ
ȱȱȱ ȱȱȱ¡ȱȱȱȱȱȱ
climate change and inform natural resource managers on strategies for conserving
ȱȱȱǯȱȱȱ ȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱŗśȱǯȱȱȱȱŘŖŖşǰȱȱȱȱȱ
ȱȱȱȱȱŘŖŗŘǯȱȱȱ£ȱȱȱȱȱ
ǻȱȱ ȱŘŖŗŖǼǯȱ
ȱȱȱȬ¢ȱȱȱȱȱȱ¢ȱ¢ǰȱ
ecological, and socioeconomic processes to aid the development of robust adaptation
strategies. Improving the robustness of decisions is primarily achieved by identifying
ȱ¢ȱȱȱȱ¢ȱȱȱǰȱȱȱȱ
¢ȱȱȱȱěȱȱǯȱ¢ȱȱȱ
ȱȱȱȱȱȱǰȱȱȱȱȱǰȱęȱ
¢ǰȱȱĚ ȱǯȱȱȱȱȱȱȱ¢ȱ
ȱȱ ǯȱȱȱȱȱȱȱȱ
ȱ¢ȱȱȱȱȱȱȱęȱȱȱȱ
ȱȱȱȱȱȱȱǰȱęǰȱȱǯȱȱȱȱ
ȱȱ ȱȱȱȱȱ¢ȱ¡ǰȱȱȱȱ
are more robust to a range of future climatic changes.
 ȱȱȱȱȱȱȱ ȱȱȱȱ
inputs to ecological process models. Avian range dynamics are being developed for the
ȱ¢ȱǰȱȱȱȱȱȱȱ ȱȱȱǰȱǰȱȱ
ǰȱȱȱ¢ȱȱ ȱȱȱȱȱȬ
ĴȬȱȱȱȱǰȱǰȱȱ ǯȱȱȱȱ
ȱȱȱȱŘŗŖŖǯȱ
ȱȱȱȱȱȱ ȱȱȱȱȱȱȱȱǰȱǰȱȱȱȱȱ ǯȱȱ
¢ȱȱȱȱȱȱȱȱȱǻǼȱȱȱȱǻǼǯȱȱȱȱȱȱȱȱ
ȱȱȱ ȱ ȱȱȱȱ ȱȱȱȱ
ȱȱǯȱȱȱȱȱȱȱȱȱȱȬȱ
and managers to plan for the potential impacts of climate and landscape changes using
strategic habitat conservation and a process of adaptive management.
North Carolina Sea Level Rise Risk Management Study and iRisk Tool for the Integrated Hazard Risk Management. ȱȱȱęȱ¢ȱȱǯȱ
ȱȱȱȱ£ǰȱȱȱȱĜȱȱ ȱȱ¢ȱ
ȱȱȱȱȱȱǞśȱȱȱȱȱȱ
ȱȱȱ¢ȱȱȱȱěȱȱȱȱȱȱȱ
¢ǰȱȱȱȱȬȱȱȱȱȱȱ ȱ
Ȭ¢ȱȱȱǯȱȱȱȱȱȱȱȱ¢ȱǻǼȱ ȱȱȱȱȱȱȱĚȱ£ȱȱȱȱȱ
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ȱȱȱ¢ȱȱ¢ȱȱȱ¢Ȭ ȱȱȱȱȱ
ȱȱǯȱȱȱ ȱȱȱ¢ȱȱȱ¢ȱȱȱĚǰȱȱǰȱȱȱȱ¢ȱȱȱ
ȱ ȱȱ¢ǯȱ
ȱ ȱ £ȱȱȱǻ Ǽȱȱȱȱȱȱȱȱ¢ȱȱȱǰȱȱǰȱȱȱǻǰȱǰȱ
ȱǼȱȱȱȱȱȱ£ǯȱ ȱȱȱȱ¡ȱȱȱȱȱȱȱȱ¢ȱȱǰȱ
ȱȂȱ Ȭ ȱȱęȬȱ¢ǯȱ ȱǰȱ ȱȱ
on collecting asset information for buildings and other critical infrastructure at the
ȱȱȱȱǯȱȱȱęȱȱ£ȱȱȱ ǰȱ
ǰȱȱ ȱ ȱęȱȱȱȱȱȱȱȱ¢ȱǯȱ £ȱ
ȱȱȱȱ ȱȱȱȱȱȱǱȱ£ȱ¢ǰȱ
ǰȱȱ¢ǯȱ
ȱȱȱȱȱȱ Ȭȱ£ȱǰȱ  ǰȱȱ
ȱȱȱȱȱȱȱȱȱȱȱȱ ȱ
help save lives, decrease property damage, and improve resiliency to natural disasters.
ȱȱȱȱȱȱ ȱȱȱęȱȱȱȱȱning approach and the associated computer-based tools, including Durham, Edgeǰȱǰȱȱ ȱ ǯȱ
Step 3: Develop an Adaptation Strategy Using Risk-based Prioritization Schemes
ȱěȱȱȱȱȱȱȱȱȱȱȱ
ȱǰȱȱȱȱȱ¢ǰȱȱȱȂȱ ȱ¢ȱ
ȱȱȱǻȱŘŖŗŗǼǯȱȱ ȱȱȱȱȱȱȱȱȱěȱǻȱȱȱȱȱǼǯȱThese include the comȱȱȱȱ ǰȱȱǻ¢ȱ¢ȱȱŘŖŗŖǰȱ
ȱŘŖŗŖǼǯȱȱȱȱǰȱȱȱȱȱȱȱ¡ȱȱ
ȱȱȱȱȱǻ Ȃȱȱȱȱ¢ȱȱȱ
ȱŘŖŖŞǼǯȱ
ȱȱȱȱȱȱȱěȱ¢ȱȱ¢ȱȱ
ȱȱǯȱȱȱȱȱȱȱȱȱȱ ȱ ǰȱǯȱ£ȱȱǯȱǻŘŖŗŖǼȱȱȱȱȱȱ
ȱȱȱ¢Ȭȱ ȱĴȱȱǰȱǯȱȱȱȱěȱȱ
ȱ¢ȱȱȱ£ȱȱȱȱȱȱȱ
ȱǯȱȱ¡ǰȱȱ>ŽƵŝƐŝĂŶĂŽĂƐƚĂů,ĂǌĂƌĚDŝƟŐĂƟŽŶ'ƵŝĚĞďŽŽŬ suggests
ȱǰȱȱǰȱ ȱȱȱȱ¢ȱȱȱȱ
ȱȱȱ£ȱȱȱȱǰȱȱǰȱȱȱ
ĚȱǻȱȱǯȱŘŖŖŞǼǯȱȱȱȱȱȱȱȱȱ
ȱȱȱȱȱȱȱ£ǯȱȱȱȱȱȱȱȱȱȱȱȱȱĚ¡ȱȱȱ£ȱȱȱȱȱ ȱȱȱĴȱȱȱȱȱȱ¢ȱ ȱ
¢ȱȱȱ£ǯȱ
ȱ¢ǰȱǰȱȱȱȱ¢ȱȱȱȱȱ
impacts of climate stability, sea level, hydrology, geomorphology, natural habitats and
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species, land use changes, economy, human health, human infrastructure, and variable
ȱȱ ȱȱȱȱǰȱȱȱȱȱȱǰȱȱȱǰȱȱǰȱȱ¡¢ȱȱȱǻȱȱǯȱ
ŘŖŖşǼǯȱȱ ȱȱȱȱȱ¢ȱ¡ȱȱȱȱǰȱ
ȱȱȱȱ¢¢ȱȱȱȱ¢ȱ ȱ¢ȱȱ¢ȱȱȱȱȱ¢ȱǻȱȱǯȱŘŖŖşǼǯ
ȱȱěȱȱȱȱȱȱȱȱȱ ȱęȱȱȱȱǯȱȱȱȱȱ
¢ȱǻǼȱȱȱȱ¢ȱȱ¢ȱǻǼȱȱȱ
ȱ¡ȱȱȱȱȱȱȱȱȱȱȱȱ
ȱȱȱȱȱ ȱȱȱȱȱȱ
SLR, more intense coastal storms, and changes in precipitation.  ȱȱ¢ȱ
ěȱȱȱȱȱȱȱ¢ȱȱȱǻȱȱȱ
ȱŘŖŗŗǼǯȱȱǰȱȱȱȱȱȱȱȱȱȱ
Ȭȱȱȱȱȱȱȱȱ ȱȱȱǰȱ
ȱȱȱȱȱǻ£ȱŘŖŗŖǼǯ
 ȱȱěȱ ȱȱ¢ȱȱȱ¢ȱȱȱǻȱ Ǽǯȱ ȱŘŖŖŞǰȱĴȱ ȱȱ¢ȱȱǻ Ǽȱȱ ȱȱ¢ȱȱȱ ǰȱȱȱȱȱȱȱȱǯȱ
 ȱȱȱ ȱȱȱȱȱȱȱȱȱȱȱȱ¢ȱȱǻȱȱǯȱŘŖŖşǼǯȱ ȱȱ
ȱȱȱȱǰȱ¢ȱȱ ȱȱȱȱȱȱ
and a monitoring plan for estuarine systems. Indian River Lagoon NEP and the City
ȱȱǰȱȱȱȱȱŘŖŖşȱȱȱȱ¢ȱǰȱ
ȱȱ¢ȱȱȱȱǰȱȱȱǰȱȱȱȱȱȱǻȱȱȱŘŖŗŗǼǯ
ȱȱȱ¢ȱěȱ ¢ȱȱȱȱȱȱȱ
ǰȱȱȱȱȱ¡ȱ¢ȱȱǻȱȱ ȱŘŖŗŖǰȱ
ȱŘŖŖşǼȱȱȱȱȱȱȬȱǻ ȱȱǯȱŘŖŗŖǼǯȱ
ȱěȱȱȱȱȱǰȱǰȱȬǰȱȱ
ȱ ȱ¢£ȱȱȱȱȱ ȱȱȱȱȱ¢ǯȱ
ȱȱȱ ȱȱȱȱȱȱȱȱȱȱȱ
 ȱȱȱȱȱȱ£ȱ¢ȱȱȱȱȱ
ȱǻěȱŘŖŗŖǼǯȱ
Climate Ready Estuaries. ȱȱ¢ȱȱȱ ȱȱȱronmental Protection Agency is a partnership among the National Estuary Programs
ǻǼȱȱȱȱȱȱȱȱȱȱȱǯȱȱȱȱ
ȱ ȱȱ¢ȱ¢Ȭȱȱȱȱȱȱȱ
ȱȱǯȱȱȱȱȬȱěȱȱȱȱȱȱȱ
ȱȱȱȱȱȱ£ǰȱǰȱǰȱȱȱǰȱȱ ȱȱȬęȱȱȱȱǯȱȱŘŖŖŞǰȱȱ¢ȱȱȱȱȱȱȱȱȱȱȱȃȱ¢Ȅȱ¢ȱ
providing tools and assistance to assess climate change vulnerability and to plan for
ǯȱȱȱȱȱȱȱȬȱ¢ȱȱǻǼǰȱ
Ĵȱ ȱǰȱ ȱȱȱǰȱȱ¢ȱǰȱȱȱ¢ȱȱȱ
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ǰȱǰȱȱȱ ȱȱȱȱȱ ȱǰȱȱȱȱ
¢ȱȱȱȱ¡ǯ
 ȱȱȱȱȱ¢ȱȱȱȱ ȱȱ
ȱȬȱěǯȱȱ¢ȱȱȱȱȱȱȱȱ
public outreach and participation in updates to local comprehensive plans to integrate
ȱǯȱȱȱȱȱȱěȱȱȱȱȱ
ȱȱȱȱǻǼȱǰȱȱȱȱȱ ȬȱSLR visu£ȱǰȱȱȱȱȱȱȱǰȱȱȱȱ ȱtips
and early lessons.ȱ ȱŘŖŗŗǰȱȱ¢ȱȱȱȱȱ¢ȱȱȱfocused on
ȱȱȱȱȱȃ ȱȱ¢ȱ Ȅȱȱing resiliency into habitat restoration and protection plans to communities around the
ȱȱ¡ǯȱ
ȱǰȱǰȱǯȱȱǰȱȱęȱȱ
¢ȱǰȱȱȱǰȱǰȱȱȱ ȱ ȱȱȱȱ
ȱȱȱęȱ¢ȱǻȱȱŘŖŗŘǼǯȱȱȱ ȱ ȱȱ
ȱȱȱȱ ȱȱȱȱȱȱȱȱȱȱ
ȱȱȱǰȱȱ ȱ¢ȱ£ȱȱęȱȱȱȱ
ȱ¢ȱ ȱ ȱȱ ȱ¢ȱȱȱȱȱȱ¢ȱǻǯȱǰȱȱǼǯȱ
ȱŘŖŖŝȱȱȱȱȱȱȱȱȱȱȱ
ȬȱǰȱĚȱȱȬ£ȱȱǰȱ£ȱȱ
ȱǰȱȱȱǰȱȱĴȱȱȱȱȱ
ǯȱȱȱȱȱȱ ȱȱǰȱȱ
agencies, military programs, businesses, and faith communities to address these issues
ǻȱȱŘŖŗŘǼǯȱ
ȱȱ¡ȱȱȱȱ ¢ǯ The Climate Change Adaptation Inventory is a compilation of climate adaptation activities and research initiatives
ȱȱȱȱǰȱǰȱȱȱȱȱȱȱȱȱ ȱȱ
¡ǯȱȱ¢ȱȱę¢ȱȱȱȱȱěȱȱȱmate change or SLR. Research activities captured by the inventory are limited to those
projects that have applications to coastal communities, particularly planning and development, land management, and socioeconomic initiatives. Currently available online as
ȱȱ ȱȱȱȱ¢ȱȱ ȱȱȱǰȱȱ¢ȱ ȱ
ȱȱȱȱȱȱȱȱȱȱȱ ȱȱěǯ
ȱ¢Ȃȱȱȱȱȱȱȱȱ
ȱǻǼȱěȱȱȱȱǯȱ ȱȱȱȱȱ
ȱ ȱȱȱ¢ȱȱȱ ȱȱȱǯȱȱȱȱ
ȱȱȱ ȱȱȱȱȱ¢ȱȱȱ
ǻȱ ȱȱȱȱŘŖŗŗǼǯ
ȱȱȱȱȱ ȱȱȱȱǻ Ǽǯȱ
ȱȱȱȱŗşŖśǰȱȱȱȱȱȱȱȱȱȱȱȱ
ȱȱǯȱȱȱ ȱ¡ȱŗşřȱȱȱǻȱȱȱ
ŘŖŖşǼȱȱŗřǯŗȱȱȱȱȱȱȱǻȱȱȱȱ
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ȱȱȱȱȱȱ¡Ǽǯȱȱȱȱȱȱ¢ȱȱ
ȱȱŗŖŖƸȱ¢ȱ¢ȱȱȱȱȱȱȱ ȱĴȱȱȱȱ
ȱȱȱȱęȱ¢ȱȱȱȱ ȱȱȱȱ¢ȱȱȱȱ¢ȱ¢ȱǻȱȱȱŘŖŖşǼǯȱ
ȱȱȱȱȱȱȱę¢ȱȱȱȱ
ȱǯȱȱȱȱȱȱȱŗşŝŜȱȱȱȱȱ
ȱȱȱȱȱȱǻȱŗşŝŜǼǰȱȱȱȱȱȱȱȱĴǯȱȱȱȱȱȱȱȱ of the forest. Periodically, these management plans are re-evaluated to see if desired future conditions
ȱȱȱȱęǯȱȱȱȱ ȱ¢ǰȱȱȱȱȱ
ȱȱȱȱȱȱȱ Ȭȱȱȱȱ
ȱȱȱȱȱȱȱȱ ȱȱȱȱ
ǻ ǼȱȱȱȱȱȱȱǻĴǱȦȦ
ǯǯǯǱŞŖşŖȦǰȱȱ
ȱǯȱŘŖŖşǼǯȱ
 ȱȱȱ£ȱ ȱȱȱȱȱȱŞȱǻȱǼȱȱȱȱȱȱȱȱȱȱǯȱ ȱȱȱǰȱ
ȱȱȱȱȱȱǻ¢ǰȱǰȱȱǼȱȱȱȱȱȱ
ȱȱȱȱȱǯȱȱȱȱ ȱȱȱ
ȱę¢ȱ ȱȱȱȱȱȱȱȱǯȱ
 ȱȱȱȱȱȱȱȱȱȱȱ ȱȱ
ȱȱȱȱȱȱ ȱȱȱȱȱȱ
ǻǯǯǰȱ ęȱǰȱǰȱǼȱȱȱȱ ȱȱȱȱȱȱȱȱȱȱǯȱ ȱȱȱȱȱȱ
ȱ ȱȱȱȱȱȱȱȱ ȱȱ
ȱȱ£ȱȱǯȱ¢ǰȱ ȱȱȱȱȱcludes the forest plan, potential climate change impacts and management options.
ȱȱȱȱȱȱȱȱȱȬȱ
Estuary. Adaptation to climate change along the North Carolina coast is the focus of an
interagency pilot project to build resilience into the natural landscape, integrate partȱȱȱȱ¡ȱȱǯȱȱȱȱȱȱ
ȱȱȱȱȱȱ ȱǻ ǼȱǻȱŘŖŗŗǼǯȱ ȱȱȱȱȱȱ¢ȱȱȱȱȱ ȱȱsource mission responsibilities. The SENRLG Landscape Conservation and Restoration
ȱȱǻǼȱęȱȱȬȱ¢ȱȱȱȱȱ
ȱȱȱȬęȱȱȱȱȱȱȱȱȱȱnovative approach to address environmental challenges in long-term natural resource
protection. The outcomes of the LCRPP are designed to demonstrate that collaborative,
ȬȬȱȱȬȱǰȱǰȱȱȬȱ
ȱȱȱȱ¡ȱȱȱȱȱȱȱȱ
¢ȱěǯȱ
ȱȱȱȱȱȱ ȱȱǻ ǼȱȱȱȱȱȱȱȱȱȱŘŖŗŘǯȱȱȱ ȱȱȱ ȱȱȱ
ȱȱȱȱȱ ȱ ȱ¢ȱ ȱȱȱȱȱ
ȱȱȱǯȱȱǰȱȱ ȱ ȱȱȱ Ǳ
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•

¢ȱ ȱ ȱ ȱ ȱ ¢ȱ ȱ ȱ ȱ ȱ
that promote resilience of the landscape and improved capacity to adapt to cliȱȱ ȱȱ¢ǯ

• ȱ ȱ ȱ ¡ȱ ȱ ȱ ȱ Ȭęȱ
through targeted funding of restoration and conservation projects.
• ȱȱȱȱȱȱȱȱȬęȱȱȱȱȱȬȬȱ ǯ
• ȱȱȱȱ ȱ¢ȱȱȱȱȱȱ
¢ȱ ȱ ȱ ȱ ěȱ ȱ ȱ ȱ ȱ aptation. The TRIP proȱ ȱȱȱȱȱȱȱ¡ȱ
partnerships across the SE.
Step 4: Identify Opportunities for Co-benefits and Synergies Across Sectors
¢ȱȱȱěȱȱȱęȱȱȱȱȱȱ
order to inform adaptation strategies. Some vulnerability assessment and adaptaȱȱǰȱȱȱȱȱȱ¡ȱȱǰȱȱȱ
ȱȱȱȱěǯȱǰȱȱȱěȱȱ¢ȱȬęȱȱ
¢ȱȱȱȱǯȱȱȱȱȱěȱȱȱȱȱ
ȱȱ¡ȱȱȱȱȱ¢ȱȱȱȱȱ
ȱȱȱȱȱǻȱȱ¢ȱŘŖŗŖǼǯȱȱȱȱ
at helping governments assess the economic value of adaptation is available that
ȱȱȱȱȱȱȱȱęȱȱȬęȱ
¢ǰȱȱȱȱȱ¢ȱȱǻȱȱȱȱȱȱȱ ȱŘŖŖşǼǯȱȱȱȱěȱȱ ȱȱȱ
ěȱȱ¢ȱȱȱ ȱȱęȱȱǯ
ȱ¢ȱȱȱȱȱǯȱThe North Carolina
¢ȱȱǰȱǻ Ǽȱȱ¢ȱȱȱȱȱȱȱȱȱǰȱȱȱȂȱ¢ȱȱȱȱȱ
ȱȱȱȱȱȱȱȱȱ ȱȱȱȱȱ
ȱȱȱȱǯȱȱȱȱȱǰȱǰȱ
ǰȱȱ  ¢ȱǰȱȱȱȱȱȱǯȱȱ
Carolina state agencies include Departments of Transportation, Environment and
Natural Resources, Commerce, Cultural Resources, and Agriculture and Consumer
ǲȱȱ ȱȱȱȱȱǯȱ
ȱěȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱǰȱȱȱǰȱȱȱȱȱ
ȱ ǰȱȱȱ¢ȱ¢ǰȱȱȱȱĴȱǰȱ
¡¢ǰȱȱȱȱȱȱĚǯȱ
ȱȱȱȱ ȱȱȱ¢ȱȱȱ¢ȱ
ȱȱȱȱȱ ȱȱȱǯȱȱȱǱȱǰȱȱ¢ǰȱȱǰȱȱȱ
ȱǰȱ ȱ ȱȱǰȱȱȱ¢ǰȱ¢ȱ
ȱȱǰȱ ȱȱ¢ǰȱȱǰȱȱȱ¢ǯȱȱ
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¢ȱȱȱ ȱȱȱȱȱǰȱ ȱȱ
across sectors and regions of the state.
ȱȱȱȱ ȱ¢ȱȱȱȱȱ
ȱȱ£ȱȬǰȱȱěȱ ȱȱȱǱȱ
ǻŗǼȱ¢ȱȱȱǲȱǻŘǼȱȱȱȱȱȱǲȱ
ȱǻřǼȱȱȱǯȱ
ȱ ȱȱȱȱȱȱȱ¢ȱěȱȱȱ
ȱȱȱȱȱ ȱȱȱęȱ¢ǯȱȱȱȱ
ǰȱȱȱ ȱȱȱȬȱȱ Ȭȱȱȱȱȱ
ȱ¢ȱȱ¢ǯȱ¢ȱěȱ£ȱȃȬȄȱȱȱ
ȱȱęȱȱȱȱȱȱȱȱ¢ȱȱǯȱ
ȱȱȱȱȱȱȱȱȱěȱȱȱȱȱȱȱȱȮǰȱǰȱȱǱ
• ȱ ȱȱȱȱȱȱȱǯ
• Promote comprehensive adaptation planning among state agencies.
• ȱ ȱ ȱ ȱ ȱ ȱ ǰȱ ǰȱ ȱ ȱ
ȱěǯȱ
• ęȱȱȱȱȱȱȱȱǯȱ
• Encourage broad collaboration and partnerships to leverage resources.
• ȱ ȱȱȱȱȱȱȱěǯȱ
Steps 5 and 6: Implement, Monitor, and Re-evaluate Implemented
Adaptation Options
The implementation, monitoring, and regular re-evaluation of adaptation options are
steps of adaptive management strategies incorporated into climate adaptation recomǯȱȱȱȱȱȱȱȱȱȱȱȱ¡ȱ
of uncertainty. In practice, the process of adaptive management confronts several
ȱȱȱǻ ¢ȱȱǯȱŘŖŖŜǼȱȱȱȱ¢ȱȱȱ
¡ǯȱȱ¡ȱȱ¢ȱȱȱȱȱȱȱȱȱȱ ȱȱȱȱȱȱȱȱȱ
ȱȱȱǯ
ȱȱȱȱȱȱȱȱǯȱThe Alligator
ȱȱȱȱȱȱŗśŚǰŖŖŖȱȱȱȱȬ
ȱ¢ǰȱȱȱ ¢ȱǰȱǯȱȱȱȱȱȱȱ
ǻǼȱȱȱȱȱȱȱȱ¢ȱǻǼȱȱ ȱ
ȱȱȱȱěȱȱěȱȱȱȱȱȱ
ȱȱȱȱȱ¢ȱȱ ȱ¢ȱȱȱěǰȱȱ
¢ȱȱȱěǰȱ¢ȱǯȱȱ ȱȱȱȱȱȱȱ¢ȱǰȱȱǰȱ ȱǰȱȱǰȱȱȱȱȱ
ȱ ȱȱȱȱȬȱǯȱȱȱǱ
• ȱ¢ȱȱȱȱ ȱ¢ǰȱ ȱǰȱȱȱȱ
ǯȱȱęȱȱȱȱȱȱȱȱȱtat for a variety of species.
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• ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ Ěȱ ȱ
ȱȱȱȱȱȱ¢ȱȱȱȱ ȱǯ
• ȱȬȱǰȱȱȱȱ¢ȱȱȱȱǰȱȱȱȱȱ¢ȱȱȱ¡ȱ¢ȱȱ
habitat loss.
In addition, the project aims to establish migration corridors for species to move
ȱȱȱȱ ȱ¢ȱǯȱȱȱȱȱ¢ȱȱ
ȱȱȱȱǯȱǰȱȱȱȱȱǰȱȱ¢ȱ
ȱȱȱȱȱȱȱ¢ȱȱȱěȱȱǰȱȱȱ
ȱ ȱȱȱȱȱ¢ȱȱȱȱȱȱȱȱ
ȱȱȱȱĚ ȱ¢ǰȱȱŚŖȱȱȱȬȱȱȱȱǯȱ
ȱȱ ¢ȱȱȱȱȱȱȱǯȱȱȱȱȱ
ȱěȱȱȱ¢ȱȱǰȱȱȱ ȱȱ
ȱȱǰȱȱȱȱ¡ȱěȱȱȱȱȱȱȱ
Plain refuges.

13.4 Supporting Adaptive Capacity
ȱ¢ȱęȱȱěȱȱȱȱȱȱȱ¢ȱ¢ȱȱ¡panding set of programs and centers that support adaption planning at all stages. The
¡ȱȱȱȱ¢ȱȱȱȱȱȱȱȱȱ
climate of the SE, to development of climate datasets, geospatial datasets, and analysis
ǰȱȱȱȱ ȱȱǯȱȱȱȱ ȱ¢ȱ
ȱ ȱȱȱȱęȱǰȱȱȱǰȱ¢ǰȱ ȱǰȱȱ
ǯȱȱȱ¡ǰȱ ȱȱȱȱȱȱȱ¡ȱȱoping programs in the region.
Climate Ready Estuaries (www.epa.gov/cre/live.html)
ȱȱȱȂȱȱ¢ȱ¢ȱȱȱȱȱȱȱǯȱȱ
ȱ¢ȱȱȱȱ ȱȱȱȱ¢ȱȱ
ȱ ȱȱȱȱǱȱŗǼȱȱȱȱȱȱ
ǲȱŘǼȱȱȱȱ¢ȱȱǲȱřǼȱȱȱȱȱǲȱȱŚǼȱȱȱȱȱǯȱȱȱ¢ȱȱ
ȱȱȱȱȱȱȱȱȱ¢ȱǰȱ
provides resources and tools important to monitor changes, and material to support
development of adaptation plans for coastal communities and their related estuaries.
Climate Science Centers (www.doi.gov/csc/southeast/index.cfm)
 ȱǻȱȱȱǼȱȱȱ ¢ȱȱȱȱ ȱ
ȱȱȱ ȱȱȱȦ ȱȱȱȱȱǯȱȱȱ
ȱȱȱȱȱȱȱȱȱęȱǰȱǰȱȱȱ
ȱȱȱ ȱȱȱȱȱǰȱȱȱǰȱȱ
adapt to a changing climate.
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CSC: Coastal Services Center (www.csc.noaa.gov)
ȱȱȱȱǻǼȱȱȱȱȱȱȱ£ȱ
responsible for coastal resource management by providing technology, information,
ȱǰȱǰȱǰȱǰȱǰȱȱȱ ȱ¢ȱȱȱ
ȱȱ¢Ȃȱ¡ȱȱȱǻȱȱŘŖŗŘǼǯȱȱȱěȱȱȱǰȱǰȱȱȱ ȱȱȱȱȱ¢ȱȱmation, people, and technology.
National Estuarine Research Reserves (NERRs) (www.nerrs.noaa.gov;
gulfalliancetraining.org)
There are 10 ȱȱȱȱǻǼȱȱȱȱǯȱȱserves are living laboratories to investigate coastal concerns, including climate change
and building resilience. ȱęȱ ȱȱȱȱȱȱȱȱȱȱŘŖŖŝȱȱȱȱȱȱ ȱȱȱ
ȱȱ¡ȱȱǻȱȱǰȱȱŘŖŖŞǼǯȱȱȱȱȱȬȱ ȱȱ¢ȱȱ ȱǯȱ ȱ
ȱȱȬǰȱ ȱȱȱ ȱȱȱȬȱ
¡ȱȱȱȱȱěǯȱ
Regional Integrated Science Assessment (RISA), National Oceanic and
Atmospheric Administration (NOAA)
There are three RISA teams serving the SE.
• CISA: Carolinas Integrated Science and Assessments (www.cisa.sc.edu).ȱ ȱ
ȱ ȱ ȱ ǰȱ ȱ  ȱ ȱ ȱ ȱ ȱ ȱ ity, range, relevance, and accessibility of climate information that is used for reȱ ȱ ȱ ȱ Ȭȱ ěǰȱ ¢ȱ ȱ ȱ
ȱȱ ȱǰȱȱȱȱǯȱ ȱȱ ȱ
ȱ ǰȱ  ȱ ȱ ȱ ȱ ¢ȱ ȱ ȱ ěȱ
methods of providing climate data, science, and education.
• SCIPP: Southern Climate Impacts Planning Program (www.southernclimate.
org). The SCIPP focus is on research, education, and tool development around
ȱȱȱ£ȱȱȱȱȱȱȱȱ ȱ
ȱ ȱ¢ȱȱȱěǯȱȱȱȱ ȱȱȱȱ¢ȱȱ
ȱȱȱȱȱȱȱȱȱ ȱ¡ǯȱ
ȱ ȱȱǱȱǰȱ¡ǰȱǰȱǰȱǰȱ
and Mississippi.
• SECC: Southeast Climate Consortium (www.seclimate.org). The Southeast
ȱ Ȃȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ǰȱ ȱȱȱȱȮȱȱȱȬȱȱ
Ȯȱȱę¢ȱȱȱȱȱȱȬǯȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ¢ȱ ȱ ¢ȱ ȱ ȱ ȱ ȱ
Ǳȱǰȱȱȱȱȱ¢ǰȱȱǯȱȱ
ȱȱȱȱȱȱ¢ȱȱȱǻǯ
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Ǽǰȱ ȱȱȱȱȱȱȱȱȱȱȱmate information at the county level that is valuable to many other sectors.
• Sea Grant Programs (www.seagrant.noaa.gov). There are 32 Sea Grant Proȱ  ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ
ȱȱȱȱǯȱȱ¡ǰȱǰȱȦǰȱȱȱȱ ȱȱȱȱ¢ȱȱ ȱȱȱȱ
developing a variety of outreach, education, and tools that focus on building reȱȱȱȱ£ǯȱȱȱȱȱȱ ȱȱ ȱ
ȱęȱȱȱȱȱȱȱȱ¡ȱȱȱěǯȱȱ
are many tools and educational resources developed and in process through the
various Sea Grant programs.

13.5 Summary
ȱěȱȱ ¢ȱȱȱǯȱȱȱȱȱȱȱ
ǰȱȱȱȱęȱȱȱǰȱȱȱȱȱ
ȱȱȱȱȱȱȱȱȱȱȮȱȱȱȱ ǰȱǰȱȱȱǯȱ¢ȱȱȱȱȱȱȱ
ěȱȱȱȱ¢ȱȱ ȱȱȱǯȱ ȱȱ ȱ
numbers and diversity of groups involved, the mainstreaming of adaptation planning,
ȱȱȱȱȱȱěǰȱȱ ȱȱȱ¡ȱȱ
ȱȱȱ¢ȱȱȱȱȱȱȱȱȱȱěǯ
¢ǰȱȱěȱȱȱ¢ȱȱȱȱȱȱȱȱ
ȱ¢ȱǯȱȱǰȱ ȱȱȱȱȱȱȱȱ
¢ȱǰȱȱȱȱȱȱȱȱĴǯȱ¢ȱȱȱěȱȱ ȱ
ȱȱȱȱȱ¡ȱȱȱǯȱ¢ȱȱȱ
ȱȱȱȱǰȱȱěȱȱȱȱ
ȱȱ¢ȱȱěȱȱȱǰȱȱȱȱ¢ǯȱȱȱȱȱȱȱ¡ȱȱȱȱȱ¢ȱ
¢ȱȱǯȱęȱěȱȱȱȱȱ¢ȱȱȱ
coordinated response of the authorities and resources.
ȱȱǰȱȱȱȱȱȱȱȱ¢ȱȱȱȱȱȱȱǰȱ ȱȱȱȱȱȱȱ
ȱȱȱǰȱęȱȱȬęȱȱǯȱȱěȱǰȱ
ȱȱȱȱȱěȱ ȱȱȱǯ

13.6 References
Ȃȱ¢ȱǰȱȂȱȱǰȱ¢ȱǯȱŘŖŗŖǯȱȱȱ
ȱ¢ȱ ȱǱȱ¡ȱǯȱ ȱǰȱǱȱ¢ȱǯȱĴǱȦȦ
ǯ¢ǯȦȦȏ¢ȦȦ Ȧȏȏ
ȏ ȏǯ
ȱ¢ȱȱǯȱŘŖŗŖǯȱŘŖŗŖȱȱǯȱǰȱǱȱȱ¢ǯ
ȱ ǰȱ ǯǯǰȱǯȱ ¢ǰȱǯȱĴǰȱǯȱǰȱ ǯȱ¢ǰȱǯǯȱǯȱŘŖŖşǯȱȱȱȦȱĴȱȱȱȱ¢ȱǯȱȱ¢ǰȱǱȱ ȱ
ȱȱȱȱȱĴȱ ȱȱ¢ȱǯȱĴǱȦȦ
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ǯ¡ǯȦȦȦęȦƖŘŖƖŘŖ¢ƖŘŖƖŘŖ
 ǯ
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Community Sustainability Council. 2010. ¢ȱȱȱ ǰȱȱ.
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ȱȱȱǰȱȱ ȱ¢ǯȱǰȱǱȱȱ ȱ¢ǯȱ
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ȱȱȱ ȱ¢ȱǯȱǰȱǱȱȱȱȱ¢ǯȱ
ĴǱȦȦǯǯȦȦǯęǵȏ ȏƽśŖŗŖşśǯ
ȱǻȱȱȱ¢ǼǯȱŘŖŗŗǯȱȱȱȱǯȱǰȱǱȱȱȱȱ¢ǯ ĴǱȦȦ
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Evans, R.L. 2004. Rising Sea Levels and Moving Shorelines. ȱŚřȱǻŗǼǱȱŗȬŜǯ
ǰȱǯǯȱŘŖŖşǯȱȱȱ ȱȱȱȱǯȱǰȱǱȱȱ
ȱȱǯȱĴǱȦȦ
ǯěǯȦěȦȦȬ ȬŖşȬŗŚǯǯ
£ǰȱǯ ǯǰȱǯȱǰȱǯȱǰȱǯ ǯȱǯȱŘŖŗŖǯȱ Ěȱȱȱȱȱȱȱȱ¢ȱȱȱȬȱ£ǰȱȱ¢ǰȱǯȱȱ ¢ȱřŖȱǻŚǼǱȱŚşŖȬśŖśǯ
 ȱȱǯȱŘŖŗŘǯȱȱȱȱǽȱȱŘŜǰȱŘŖŗŘǾǯȱȱ
ȱĴǱȦȦ
ǯ ǯȦȦǯ
ǰȱǯǯǰȱ ǯǯȱ¢ǰȱǯǯȱěǰȱǯǯȱ ¢ǰȱǯȱ ǯȱŘŖŖśǯȱ ȱȱȱ
ȱȱȱȱ ȱȱǱȱ ȱȱ ȱ¢ǯȱȱ
ȱȱȱŘŗȱǻŞǼǱȱŞŚşȬŞŜŚǯ
Ȃȱȱȱȱ¢ȱȱȱǯȱŘŖŖŞǯȱȱ¢ȱȱȱȱ
ȱǯȱǰȱǱȱ Ȃȱȱȱȱ¢ȱȱȱǯȱĴǱȦȦ
ǯĚǯȦǯ
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ǰȱǯǯȱŗşŞŖǯȱȱȱǯȱ ȱȱȱȱŘŖȱǻŘǼǱȱŘŘŝȬŘřŝǯ
¢ǰȱǯǰȱǯȱǰȱ ǯȱǯȱŘŖŖŜǯȱȱȱǱȱȱȱtions to environmental management. ȱȱŗŜȱǻŜǼǱȱŘŚŗŗȬŘŚŘśǯ
ǰȱǯǰȱǯȱǰȱǯȱǰȱǯȱ Ĵǰȱ ǯȱȬǰȱǯȱ  ǰȱ ǯȱǯȱŘŖŗŗǯȱ
ȱȱȱȱȱȱ ȱȱ¡ȱȱȱ¡ǯȱClimatic Change 104
ǻŗǼǱȱŞşȬŗŗŗǯ
ǰȱ ǯǯǰȱǯǯȱ¢ǰȱ ǯǯȱǰȱǯȱǰȱǯǯȱǰȱ ǯǯȱ ǰȱǯǯȱǰȱǯǯȱǯȱ
ŘŖŗŖǯȱȱȱȱȱ ȱȱȱȱȱȱȱ
hurricane inundation, property damages, and population impacted. ȱǭȱȱmentȱśřȱǻŗŖǼǱȱŜŚśȬŜśŝǯ
ǰȱǯǰȱǯȱ ǰȱǯȱ¢ǰȱ ǯǯȱǰȱǯȱǯȱŘŖŗŖǯȱȱȱȱȱȬȱǱȱȱȱȱȱ¢ǯȱǰȱǱȱȱȱȱ¢ǯȱĴǱȦȦǯǯȦȦȦ¢ǯǵƽŘŘŝŚŞřǯ
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ǰȱǱȱȱ¢ȱǯ
¢ȱȱȱȱȱȱǯȱŘŖŗŖǯȱȱȱȱȱȱȱȱ
ȱ ¢Ǳȱȱ¢ȱȱǯȱǰȱ Ǳȱ ¢ȱȱȱȱȱȱ
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ǰȱǯǯǰȱ ǯǯȱǰȱ ǯȱǰȱ ǯȱǰȱ ǯȱ ǰȱǯȱǰȱ ǯȱ ǰȱ ǯǯȱ ǰȱ
A.K. Srivastava, M. Sugi. 2010. Tropical cyclones and climate change. ȱ ȱřȱǻřǼǱȱ
ŗśŝȬŗŜřǯ
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ȱȱȱȱǯȱ ȱȱȱȱȱȱŘşşȱǻŘǼǱȱŘŗŚȬŘŗŜǯ
ǰȱǯǰȱ ǯȱ ǰȱǯȱ¢ǰȱǯȱǰȱǯȱǯȱŘŖŗŗǯȱ ȱ ȱȱǱȱȱ
ȱȱȱȱęȱȱȱȱȱȱȱĚǯȱClimatic
ChangeȱŗŖŚȱǻřǼǱȱśŝśȬśşŝǯ
¢ǰȱ ǯǰȱǯȱǰȱǯǯȱǯȱŘŖŖśǯȱȱȱǱȱȱȱȱȱȱ
ǯȱȱȱȱŗŚȱȱȱȱǰȱ ¢ȱŗŝǰȱŘŖŖśǰȱ ȱǰȱ
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ȱȱȱȱǯȱŘŖŖŞǯȱ ǱȱȱȱȱȱȱǯȱǰȱǱȱǯȱĴǱȦȦ
ǯǯȦȦŗȦȦȦ ǯǯ
ȱȱȱȱǯȱŘŖŖŞǯȱȱǱȱȱȱȱȱȱ
changeǯȱǰȱǱȱǯȱĴǱȦȦ
ǯǯȦȦȦǯǯ
ȱȱȱȱǯȱŘŖŖŞǯȱǱȱȱȱȱȱȱ.
ǰȱǱȱǯȱĴǱȦȦ
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Natural Resources Defense Council. 2011.  ȱǰȱǱȱ ¢ȱȱȱȱ
ȱȱȱȱȱǯȱ ȱǰȱǱȱǯȱĴǱȦȦ
ǯǯȦ ȦęȦ
ȏ ǯǯ
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ǯ ǯȦȦȦ ȦȦşŚȬśŞŞǯ
  ȱǻȱ ȱȱ ȱ¢ǼǯȱŘŖŗŘǯȱȱȱ¢ȱȱ
¢ǱȱȬĴȬȱǻǼȱȱȱǽȱŗŞȱ¢ȱŘŖŗŘǾǯȱȱȱĴǱȦȦ
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ȱȱǻȱȱǼǯȱŘŖŗŘǯȱȱȱȱǽȱȱŘŜǰȱŘŖŗŘǾǯȱ
ȱȱĴǱȦȦǯǯǯȦȦǯ¡ǯ
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ǯǯȦȏǯǯ
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  ȱǻȱ ȱȱ ȱǼǯȱŘŖŗŘǯȱȱ £ǯȱ¡ǰȱȱ
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ǯ
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